Supplementary Methods
Sample Preparation -Wild type Saccharomyces cerevisiae strain BY4741 (Open Biosystems, Lafayette, CO) was grown in 250 ml of yeast extract peptone dextrose media (1% yeast extract, 2% peptone, 2% dextrose) to the optical density of ~0.6 at 600 nm. Cells were harvested by centrifugation at 5,000 g for 10 min, washed with ice-cold NanoPure water, pelleted, and frozen for storage at -80ºC. A cell pellet corresponding to ~5 ml of the original culture was resuspended in 100 µl of lysis buffer A (50 mM Tris pH 8.0, 6 M guanidinium hydrochloride), boiled for 10 min, and rigorously vortexed. Proteins were precipitated by the addition of methanol to the final concentration of 90% and consequent centrifugation at 14,000 g for 10 min. After decanting the supernatant resulting protein pellets were resuspended in lysis buffer B (100 mM Tris, 8 M urea, 10 mM TCEP, 40 mM 2-chloracetamide), and Reducing Agent Compatible Protein BCA (Pierce, Rockford, IL) was used to measure protein concentration. Lysate was diluted with 50 mM Tris to a final urea concentration of ~ 1 M before the addition of trypsin in 1:50 ratio (enzyme:protein, Promega, Madison, WI). Proteins were incubated overnight at an ambient temperature, acidified by the addition of 10% TFA, desalted over a StrataX solid phase extraction column (Phenomenex, Torrance, CA), and lyophilized to dryness in a SpeedVac (Thermo Fisher, Waltham, MA). Peptides were resuspended in 0.2% formic acid, and ~ 2 µg of the sample were used in the LC-MS/MS analyses.
Column fabrication -All capillary columns were prepared in house. A laser puller (Sutter Instruments Co., Novato, CA) was used to generate 75-360 µm inner-outer diameter bare-fused silica capillary columns with electrospray emitter tips. The tip of each column was plugged with ~5 mm of 5 µm, 130 Å pore size, Bridged Ethylene Hybrid (BEH) C18 particles (Waters, Milford, MA). Columns were then packed with 1.7, 3.5, or 5 µm diameter BEH particles to a final length of ~35 cm. After trimming to desired lengths the columns were installed on a Dionex Ultimate 3000 nano HPLC system (Thermo Fisher, Sunnyvale, CA), using a stainless steel ultra-high pressure union (IDEX, Oak Harbor, WA).
Nano LC-MS/MS -Mobile phase buffer
A consisted of water and 0.2% formic acid. Mobile phase B consisted of water, 70% acetonitrile, 0.2% formic acid, and 5% DMSO. Columns were heated to 65°C inside an in house made heater for all separations. Peptides were loaded onto a column at a flow rate of 400 nl/min in 0% B and separated at 400 nl/min using the following gradient: mobile phase B increased from 0 to 2% in the first 5 min, then to 55% at 78 min, to 100% at 80 min, followed by a 3 min wash at 100% B, and a 7 min re-equilibration at 0% B. Eluting peptides were analyzed on a quadrupole-ion trap-Orbitrap hybrid Fusion Lumos® mass spectrometer (Thermo Scientific, San Jose, CA). Orbitrap survey scans were performed at a resolving power of 60,000 at 200 m/z with an AGC target of 1x10 6 ions and maximum injection time set to 100 ms. The instrument was operated in the Top Speed mode with 2 s cycles and monoisotopic precursor selection turned on. All tandem MS scans were performed on precursors with 2-8 charge states, using HCD fragmentation with normalized collision energy of 30 and dynamic exclusion of 30 s with mass tolerance of 25 ppm around the precursor and its isotopic peaks. Precursors were isolated using a quadrupole isolation window of 1.0 Th for tandem MS scans in the ion trap and 1.3 Th for scans in the Orbitrap. The ion trap MS/MS ion count target was set to 1x10 4 and the maximum injection time of 15, 22, and 37 ms for turbo, rapid, and normal scans, respectively. In the ion trap peptide fragments were mass analyzed over the fixed m/z range from 200 to 1,200. The Orbitrap MS/MS ion count target was set to 5x10 4 and the maximum injection time of 22, 54, and 118 ms for 15K, 30K, and 60K resolution scans, respectively.
In experiments for determination of utilized % MS/MS capacity ( Figure 1B ) column #1 (Supplementary Table S2 ) was used to separate tryptic digest of the entire yeast proteome over a 90 min gradient as described above. Spectra were collected at various scan rates using instrumental parameters described above, with the exception of the varying dynamic exclusion setting.
Calculations of % MS/MS capacity utilized -The percentage of MS/MS capacity utilized at different scan rates was calculated according to the following formula:
Where the experimental MS/MS capacity was determined by manually counting the number of MS/MS scans performed over a 2 min densely populated segment of a chromatogram, and the theoretical MS/MS capacity for 2 min of LC/MS analysis was calculated by multiplying the MS/MS scan rate in Hz by 120 s.
Data analysis and peak capacity calculations -Raw data were processed using MaxQuant quantitative software package, version 1.3.0.5, with default settings and "Calculate peak properties" advanced option selected. MS/MS spectra were searched against UniProt S. cerevisiae database, containing protein isoforms (downloaded on 6.23.2015).
MaxQuant reported full width at half maximum (FWHM, seconds) of all chromatographic peaks observed in survey scans; however, only 6,476 peaks, corresponding to peptides observed in all experiments with the same charge and variable modifications, were used to calculate peak capacity (Pc), according to the formula:
Raw data from the previously published studies were downloaded from various open-access proteomic data depositories (PRIDE, ProteomicsDB, and PeptideAtlas) and processed using MaxQuant in the same manner as our data. Median FWHM of the 7,775 most intense peptides was used to calculate Pc with the formula above. In cases where the gradient length utilized in the study significantly differed from our gradient length of 80 min, we converted peak capacity, according to the formula:
Where Pc (80 min) is the approximated peak capacity that could have been achieved with the same chromatographic set-up in 80 min of analysis.
Sampling redundancy calculation -The percent of sampling redundancy was calculated according to the formula below: % = (# ) * 100 # Where # of PSMs stands for the total number of peptide spectrum matches detected in the experiment. Unique peptides include identical sequences that, however, bear different charge and/or variable modification.
Raw data deposition -All raw data files and associated processing files were deposited into Chorus (ID 1036) and PRIDE (accession code PXD004126).
